• As it has been shown, 1 the deformation of the vascular wall (and not the intravascular pressure by itself) may be considered as an adequate stimulus of the sinocarotid receptors. This fact, as well as the significance of pulsating pressure in excitation of these receptors, 2 ' 3 consequently prove that the elasticity of the sinocarotid region may be essential in. determining the excitation of the receptors.
Little attention lias been focused, however, up to recently, 4 on the study of elasticity of the sinocarotid region in vivo and in situ under physiological conditions.
Considering the well-known fact that the elasticity coefficient (CE) increases with increasing pressure, it follows that in the course of pressor reaction, the CE might increase to a degree that even the greatest pulse pressure would not give rise to such a pulse volume (i.e., pulse deformation) as existed before the pressure rise.
Under these circumstances, one must suppose that excitation of the receptors, which is -according to the above-mentioned data-dependent also on pulse deformation of the receptor area, might not be sufficiently activated. Thus, the regulatory mechanisms, if initiated at all, inight not be adequate to compensate for the given hypertensive situation.
In previous papers,"• ° we demonstrated, however, that in the course of compensation of a hypotensive situation, significant changes (an increase) of the elasticity coefficient take place iu the sinocarotid region. We concluded then that these changes are indispensable for carrying out the normal function of the receptive apparatus.
Methods
Experiments were carried out on 12 mongrel dogs of both sexes, weighing 18.0 nnd 27.0 Kg. The dogs were anesthetized with Pentothnl Sodium (thiopental). To keep a light anesthesia, the drug was given in divided doses; the total dose of 70 mg./Kg. body weight in the course of the experiment (lasting for iibout eight hours) wns not exceeded.
The aniniRls were heparinized with 50 I.U./Kg. and this dose was repeated every 30 to 40 minutes.
" * The carotid sinus region wns exposed for a total length of 2 to 3 cm. In order to insulate the exposed region from surrounding tissues, it was placed on a bit of plastic sheeting and a thin vnseline film was applied to prevent drying.
Denervation of the sinus was carried out according to Hering 7 and the deafferentntion was tested by the absence of a pressor reaction after elnmping the common carotid artery.
The pressure pulsations (A P) in the sinocarotid region were recorded through a cannula introduced into the lingual or occipital nrtery, by menns of on electric condenser manometer. 8 Except for measurement periods, the cannula was perfused with heparinized physiological saline by menns of a microinfusion pump delivering 0.1 to 0.2 ml./ minute.
The volume pulse waves were recorded by means of a rheo-oscillographic method, 0 in principle a modification of the impedance plethysmograph. 30 " 12 The apparatus used wns made by Vokoun 18 (300 kc, time constant 1.3 seconds, frequency response flat from 0.1 up to 100 c.p.s. ± 0.3 db, parallel calibration resistance 2-5-10-20 KCI). The electrodes were very fine spring clips ("serre a fin") made of steel wire, fixed on the adventitia of the sinus wnll at the point of its maximum convexity so that the cb'ps were orthogonal to the direction of the blood stream. Thus, the sinus wall wns not deformed by the clips.
Since it was not heretofore confirmed that the method was suitable for application on a single bare vessel, we carried out a separate series of 39 experiments." In these, the positive correlations between the values of volume pulse waves obtained with this method and those obtained by use of a mechanical plcthysmograph ranged from r = 0.725 t I = 8.46, P < 0.001 up to r = 0.986, t = 45.81,' P < 0.001. These results were later confirmed also by Pferovsky and Linhart. 14 Pressure and volume pulse waves were recorded by a 4-channel jet wrighter (Mingograph Elema; time constant 2 seconds, frequency response linear up to 500 Hz). Menn blood pressure (B.P.) wns recorded also on a kymograph, by means of n mercury manometer connected through a rannuln with the brachinl artery.
The peak amplitude for both pressure (A P) nnd volume (A V) pulse wave, i.e., the perpendicular distance between the "base-line" (line connecting the origin of the respective wave with the origin of tho following wavo) and the summit of the wave were measured by means of a shifting gauge provided with a nonius scale, with the accuracy of 0.1 mm.
In view of the variation of the above-mentioned vnlues in tho course of respiration for each of the three varinblcs measured (B.P., A P, A V) average values of one respiratory cycle were taken as a nnit. Then nil values are referred to ns per cent changes from the initinl (resting) values.
Results

A. SINOCAROTID REGION INTACT
Group I
In figure 1 , original recordings of pulse pressure and pulse volume waves in the sino- It can be seen at a glance that the values of pulse pressure (AP) pertaining to the ascending part of the pressure curve are progressively increasing, while volume pulsation (A V) is gradually decreasing during that period. In the period when mean B.P. approaches initial levels, values of A P gradually diminish, while values of AV gradually increase ; thus, both parameters return to the initial values.
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A more detailed analysis of the above reaction can be carried out on the basis of data quoted in table 1 and illustrated in figure 2, which concern a series of 13 similar experiments.
It may be concluded from these data that all values of pressure pulsation (A P-white columns)-with the exception of values at the beginning of pressor reaction-become significantly increased. In general, pressure amplitude increases with rising B.P. and decreases with its return to resting levels. OERO In contrast to this, values of volume pulsation (AV-black volumes) become significantly diminished during the rise of mean B.P. On the contrary, in the period when B.P. returns to normal level, values of A V are positive (i.e., higher than the corresponding resting values) ; they do not, however, differ significantly from resting values.
The curve illustrating the coefficient of elasticity of the vessel wall (^-) follows \AV/ (by its shape) the B.P. curve. There is, however, an obvious nonconformity iu their mutual relation, namely, if we consider it in the period when both curves rise to their peak, as well as in the period when both fall from peak to initial values. This nonconformity becomes more conspicuous in figure 3 where the relation between =-¥-and mean B.P. is illustrated. It appears that the descending branch of the curve, illustrating values from the period when pressure is returning to initial values, becomes visibly shifted farther below than the ascending branch, illustrating the increase of B.P. and CE from normal to peak values. Thus, it may be concluded that in the period of contraregulation of increased pressure, the coefficient of elasticity of the vascular wall is lower than in the period of rising pressure.
Group II
Besides the described (one-peak) reaction, we found, after intravenous application of epinephrine, other types of reactions as well.
Their common characteristic is that B.P. does not increase uniformly but, as it appears from figure 4 and table 2, after an initial rise ("primary peak") it begins to fall ("temporary depression"), after which a further rise occurs ("secondary peak").
In conformity with the foregoing series, we have found that in the 16 experiments included in this series, pulse pressure becomes increased during the whole time of pressor reaction. It is remarkable that in the period of the primary peak the increase of A P is Relatio-nship between B.P. (abscissa) and coeffi-' AP \ . " ordinata I in the carotid dent of elasticity sinus region during pressor reaction. Average values from 13 experiments.
relatively small, in comparison with analogous values of A P in the period of the secondary rise of pressure.
The curve illustrating the coefficient of elasticity of the sinocarotid wall ( ^-i-) , follows
by its shape quite roughly the pressure curve. But, as we have seen in the preceding graphs, the former differs strikingly from the latter, quantitatively (both in a relative and in an absolute sense), the more so the higher the value of pressure. branch of the curve (fall of pressure from secondary peak to resting values) is shifted farther below than the ascending branch (rise of pressure from temporary depression to secondary peak). Thus, a similar conclusion, as mentioned above (see Group I), can be stated.
B. SINOCAROTID REOION DEAFFERENTED
Average results from the whole series (25 experiments) are quoted in table 3 and illustrated in figure 6 .
They show that the values of pulse pressure (A P) remain, as before denervation, essentially of uniform character during the whole period of pressor reaction, viz., they are higher than the respective resting values.
On the other hand, values of volume pulsation (A V) are not of such uniform character. In the period of rising pressure, values of A V become diminished from the very beginning; minimum values were noted already in the period when the rise of B.P. had not yet reached its peak. In the period when the increased B.P. returns to initial levels, values of A V are, indeed, positive, i.e., higher than OEE0, GEBOVA can see that values of --are lower in the AY period when B.P. returns to initial values, than analogous values (under approximately equal pressure) in the period when the pressor reaction is in progress.
For the above reasons, in figure 7 , too, all vahies relative to the period of pressure compensation are shifted farther below in comparison with values ascertained in the period of rising pressure.
This finding suggests that the coefficient of elasticity in the deafferented carotid sinus, too, is-under otherwise equal conditionslower in the period when pressor reaction is being compensated than in the period when the pressor reaction is developing.
As it appears from these results, the values recorded do not differ essentially from the values ascertained in the intact carotid sinus.
The question of quantitative differences in the results between both innervated and denervated carotid sinus (SC) can be answered by comparing the respective curves illustrat-ing the coefficient of elasticity as a function of pressure.
In figure 8 (see also table 4), one can see that during the rise of systemic pressure to its maximum, both curves (full line-SC innervated, interrupted line-SC deafferented) run an essentially analogous course.
From a comparison of the further course of both curves, it would appear that each of the points characterizing values ascertained in the deafferented SC is situated somewhat higher than analogous points illustrating values found in the intact SC. Differences are, however, insignificant.
Discussion
It is generally accepted that elasticity coefficient (CE) is directly proportional to stress (i.e., intravascular pressure) and to elastic modulus of the related material (i.e., of the vessel wall).
As shown in the results, in all experiments, however, at each respective pressure level, different CE values of the sinocarotid region were ascertained. Namely, values of CE observed in the period of rising pressure were higher than CE values-at identical pressure -in the period of falling pressure of the pressure reaction. As values of CE at identical stress (pressure) were not identical, modulus of elasticity, i.e., elastic properties of the vess?l wall must have been changed.
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Before considering the significance of these changes observed with regard to their role in altering the conditions of excitation of the receptors, it is necessary to discuss the question : what may be the mechanism of the described changes in elasticity?
In view of the fact that the pressor reaction was elicited by a drug, it is necessary first to deal with the question, what is the relation of the applied substance-epinephrine-to the mechanism bringing about the change in elasticity 1
It has been pointed out by several authors 15 " 18 that epinephrine by itself, if it actually influenced the smooth muscles of elastic vessels (to which the sinocarotid region evidently belongs), might have brought about a diminution of elastic modulus.
This influence should have manifested it- self, however, simultaneously with the appearance of the general effect of epinephrine, namely, with its effects on the smooth muscles of resistant vessels, as well as on the myocardium.
In fact, there is no reason to suppose that the effect of epinephrine on the smooth muscles of elastic vessels might not manifest itself until after the pressor reaction, which was just brought on hy the effect of epinephrine on the smooth muscles of resistant vessels and/or the myocardium.
"We feel, therefore, inclined to believe that the diminution of the elastic modulus, after the effect of epinephrine has passed (in the course of cessation of its pressor effect), cannot be ascribed to the direct effect of epinephrine.
We have come to a similar conclusion after analyzing the changes of CE which occurred in the course of pharmacologically induced hypotension. 0 This was confirmed by the fact that we found qualitatively confirming and quantitatively only slightly differing results also in hypotension induced without pharmacological intervention-in arterial hemorrhage. 5 It follows from this that the described changes seem to be independent of the application of drugs, i.e., they may be due to "endogenic" factors.
As in the foregoing studies, 5 ' 8 it is necessary first to take into consideration passive, physical mechanisms. It is especially necessary to realize that the course of CE (in relation to pressure) strikingly resembles the hysteresis loop. As is generally known, hysteresis manifests itself with certainty but in biological material only in vitro. On the other hand, it is not possible to discuss hysteresis in vivo without serious doubts, especially with regard to the neurogenic, humoral, and spontaneous (automatic) activity of smooth muscles. 19 This view seems to be proved, on the grounds of the data offered by Eushmer. 20 He indeed confirmed the existence of hysteresis in the aorta in vitro. However, under physiological conditions (in the aorta in vivo), he found a course contrary to what might have been expected if hysteresis had become operative.
On the basis of these data, we have come to the conclusion that the described changes cannot be considered to be passive. Ou the contrary, one may suppose that the change of modulus of elasticity should be looked upon as an active, physiological process. However, from among single components of the vascular wall, only the smooth muscles can be considered under the given circumstances.
As stated above, the described changes of elastic properties of the sinus wall were encountered also after resection of the sino- carotid nerve. As it has been stated, 21 the decisive part of the efferent (sympathetic) fibers passes through the stem of this nerve. Tn view of the fact that we have obtained similar results in earlier experiments, 5 ' ° it cannot be supposed that changes in the state of smooth muscle contraction, giving rise to changes observed in elasticity, might be of neurogenic origin. Although some authors 22 ' 23 ascribe a certain role to the efferent fibers, Floyd and Neil, 24 and more recently Carlsten, Folkow, 2n and Mazzella, 28 in agreement with our conclusions, consider in physiological conditions the influence of efferent innervation on the carotid sinus wall to be negligible.
As regards the possibility of humoral influence, humoral intervention is thought to be an integral part of the compensatory mechanism. Since the compensation of a pres- sor reaction is considered, it would have to be a vasoactive substance relaxing the smooth muscle of the vascular wall. Going by the above-mentioned data, 15 " 18 however, relaxation of smooth muscles should give rise to an increase, and not to a diminution, of the coefficient of elasticity which we noted in the experiments under discussion.
On the basis of the above analysis, it cannot be supposed that the activity of smooth muscles giving rise to the change of CE was brought on by centrally regulated, i.e., nervous or humoral factors.
Finally, as an apparently last possibility, one should consider whether the changes in the state of smooth muscles were brought about by an automatic myogenic mechanism. Bayliss, 27 and later others, 28 " 80 confirmed that an intravascular pressure increase, accompanied by passive increase of diameter of the vessel induces a myogenic smooth-muscle contraction. On the other hand, in passive diminution of its diameter, subsequent to the fall of intravascular pressure, active relaxation of muscles occurs.
In view of the fact that in the case under consideration it was pressor reaction with subsequent increase in the diameter, it can be supposed that an active myogenic contraction of smooth muscles occurred. This contraction might bring about, according to the above-mentioned data, 16 " 18 a diminution of the elasticity modulus observed in our experiments.
Finally, let us recall the problem concerning the significance of the observed changes of elasticity in determining conditions under which the receptors become excited.
It has been suggested earlier that in the course of pressor reaction, with simultaneous increase of CE, distensibility of the reflexogenic region decreases. It follows that pulse deformation of the vascular wall necessarily becomes diminished. It has been supposed further that in consequence of diminished pulse deformation of the wall, where the receptors are located, the excitation of the receptors might become necessarily also diminished. A lack or an insufficient activation of the corresponding compensatory mechanisms might be the final consequence of those events.
In the further course of the reaction there occurs probably a myogenic contraction of smooth muscles in this region.
Finally, with active contraction of smooth muscles and subsequent diminution of the coefficient of elasticity, distensibility and, naturally, also pulse deformations increase. Thus, all conditions are fulfilled for an adequate activation of the compensatory mechanisms which are called upon to readjust the given shift in the hemodynamic equilibrium.
Summary
The volume-elasticity coefficient of the sinocnrotid region, in vivo and in situ, in experi-ments on anesthetized dogs, was studied in the course of an induced pressor reaction in order to elucidate some controversial questions concerning the role of the distensibility of the sinus wall in the mechanisms of excitation of the sinocarotid receptors. The coefficient of volume-elasticity, calculated as pulse pressure/pulse volume ratio, was evaluated in relation to mean B.P., recorded simultaneously. Changes in the coefficient of elasticity of the sinocarotid region were found to precede compensation of the pressor reaction, viz., in the period of compensation the coefficient of elasticity of the sinocarotid wall-under otherwise equal physical conditions-was lower than in the period of rising pressure. The above-mentioned relations can be ascertained also after resection of the Hering nerve, i.e., after deafferentation and serious injury to the efferent innervation of the sinocarotid region. These changes are probably brought about by an automatic myogenic activity of smooth muscles of the vascular wall. The significance of the results obtained is pointed out in relation to the problems concerning the mechanism of excitation of the receptors of the sinocarotid region, especially with regard to the dependence of excitation of these receptors on distensibility (coefficient of elasticity) of the sinus wall. The first part of this book is devoted to the edema of limbs in the child: elephantiasis, congenital malformations of deep veins (with special study of 110 surgical cases), congenital arteriovenous fistulas, and phlebitis. The second part is related to the edema of limbs in the adult: elephantiasis (result of lymphography in 155 cases), edema due to pressure on the iliac or inguinal lymph nodes, or edema of venous origin. The author discusses examples from 2,000 cases of edema of the limbs, illustrating his comments with pictures and diagrams to make the reading clear and easy. Several cases were followed for 20 yeare and treated surgically. "In this book we report only chemical, radiological, manometrical and operative facts," says Dr. Servelle. It is not a monograph with numerous references but the results and reflections of 17 years of practice in this specialty.
